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CC Investigation 3: Inequalities

Teaching Notes

Mathematical Goals DOMAIN: Expressions and Equations

• Solve word problems leading to one- and two-step inequalities.

• Graph the solutions to one- and two-step inequalities and interpret the
solution set in the context of the problem.

Vocabulary
• inequality

Materials
• grid paper

At a Glance

This investigation focuses on representing situations and solving problems
using inequalities. A connection between solving equations and solving
inequalities focuses on similar procedures. When students solve one- and two-
step inequalities in Problem 3.2, emphasize the similarities with solving linear
equations, but be careful to point out that there are some differences as well.
Students will explore these differences in Problem 3.3.

Problem 3.1 

Before students begin Problem 3.1, review the inequality symbols and
make sure students have an understanding of inequalities. As students
answer the Getting Ready questions, ask them to explain their choices of
inequality symbols. Discuss other phrases that could be represented as
inequalities.

During Problem 3.1 A, ask: Why are you asked to write an inequality
rather than an equation? (The problem states that Caitlyn wants a television
with “at least” a 26-in. screen. So, Caitlyn will need to spend an amount
equal or greater than the cost of the 26-in. television, $330.)

During Problem 3.1 B, emphasize the meaning of open and closed circles
in the graph of an inequality. Ask: What does “at least” tell you about the
graph? (There should be a closed circle at 330 since $330 is included and
the arrow should point to the right.)

Problem 3.2 

Before Problem 3.2, during Getting Ready, ask students to explain the
steps involved in solving the inequality 3x – 15 ! 12, and then compare
these steps to solving the equation 3x – 15 = 12.

During Problem 3.2 A, Part 1, ask: Why is 129 being subtracted from the
variable a? (Caitlyn is going to spend $129 for softball equipment, so it must
be subtracted from the amount in the community center’s savings account.)

During Problem 3.2 A, Part 3, ask: Why is the phrase “possible value”
used? (There are an infinite number of solutions to the inequality.)

PACING 2 days

Content Standard 7.EE.4.b
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During Problem 3.2 B, Part 1, ask:

• What does each term in 15h + 40 ! 140 represent? (15h represents the
hourly rental rate for h hours, 40 represents the set-up fee, and 140
represents the amount that the group has to spend.)

• What do you notice about this inequality compared to the one you
solved in Problem 3.2 A? (The variable h is multiplied by a number, 15.)

• What does this mean when solving the inequality? (Two operations are
needed; subtract 40 from both sides of the inequality, then divide both
sides of the inequality by 15.)

During Problem 3.2 B, Part 2, ask: How will you decide what inequality to
write? Explain. (The dining room costs $12 per hour, so the hourly rental
cost will be represented by 12h. The set-up fee is $80, and the maximum
amount to spend is $140. The total cost of the rental is 12h + 80, which must
be less than or equal to 140.)

Problem 3.3

Before Problem 3.3, during Getting Ready, ask: How are the solutions to
the two inequalities, 12x " 60 and –12x " 60, different? (The direction of the
inequality sign is different, and the sign of the number, 5, has changed.)

After Problem 3.4 A, ask: What could you have done with the inequality
175 – 35g # 0 before solving it to avoid having to divide by a negative
number? (Add 35g to both sides of the inequality to get the new inequality
175 # 35g.)

During Problem 3.3 A, Part 3, ask: What does 0 represent? (It represents
the least number of games the center could buy.)

During Problem 3.3 B, Part 1, ask:

• What does each term in the inequality represent? (175 represents the
money that can be spent on games; 8m represents the monthly fee for
m months; 99 represents the equipment cost.)

• How else could you write an inequality to represent the same situation?
(175 $ 99 # 8m)

Summarize 

To summarize the lesson, ask:

• When graphing the solution of an inequality, when do you use an open
circle and when do you use a closed circle? (An open circle is used with
the symbols " and % to represent that the number is not part of the
solution. A closed circle is used with the symbols ! and # to represent
that the number is part of the solution.)

• How is solving one- and two-step inequalities similar to solving one- and
two-step linear equations? (You can use inverse operations to solve
both inequalities and linear equations.)

• What must you do if you multiply or divide both sides of an inequality
by a negative number? (You must reverse the direction of the
inequality symbol.)

20 Common Core Teacher’s Guide
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Assignment Guide for
Investigation 3
Problem 3.1, Exercises 1–4, 23
Problem 3.2, Exercises 5–14, 17, 20–22, 24–28
Problem 3.3, Exercises 15–16, 18–19

Answers to Investigation 3

Problem 3.1 
A. m ! $330

B. 1. Caitlyn drew a solid circle because the
least that she can spend to get the
television she wants is $330, and using a
closed circle includes $330 in the solution.

2. Draw an open circle at 330;

C.

Problem 3.2 
A. 1. a " 129 represents the amount of 

money Caitlyn has to spend on the video
game system. The total amount in the
community center’s bank account is a and
129 is the amount she must keep in the
bank to spend on softball equipment.

2. a – 129 ! 250; a – 129 + 129 ! 250 + 129;
a ! 379; This solution means that the
community center must have $379 or
more in its bank account in order to
purchase the video game system and
softball equipment.

3.

B. 1. 15h + 40 # 140; 15h + 40 – 140 # 140 – 40;
15h # 100; 15h ÷ 15 # 100 ÷ 15;
h # about 6.67

2. 12h + 80 # 140; 12h + 80 – 80 # 140 – 80;
12h # 60; 12h ÷ 12 # 60 ÷ 12; h # 5

3. The group should rent the main hall since
it can rent it for more time than it can
rent the dining room.

Problem 3.3 
A. 1. 175 – 35g ! 0; 175 – 35g – 175 ! 0 – 175;

–35g ! –175. ; –35g ÷ 35 ! –175 ÷ 35;
–g ! 5; g # 5; The community center can
buy 5 or fewer games.

2.

3. The variable g represents the number of
games the community center can buy. The
center cannot buy a negative number of
games. The least it can buy is 0 games.

B. 1. 175 – 8m ! 99; 175 – 8m – 175 ! 99 – 175;
–8m ! –76; –8m ÷ 8 ! –76 ÷ 8; –m ! 9.5;
m # 9.5; The community center can rent
games for up to 9 months.

2.

3. 175 – 19m –175 ! 19 – 175; –19m ! –156;
–19m ÷ 19 ! –156 ÷ 19; –m ! about 8.2;
m # about 8.2; The community center
can rent games for up to 8 months.

4. The center should rent from NetGames
since they can rent longer for the same
amount of money. Also, if they continue
the rentals past that period, it will be
cheaper than Anytime Games.

0 10 20 30 40 50 60

280 300 320 340 360 380 400 420 440

378 380 382 384

2 3 4 5 6 7 8 9 10

7.5 8 8.5 9 9.5 10 10.5 11 11.5
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Exercises
1. h ! 48 in.;

2. h " 46 in.;

3. Yes; someone who is 36 inches tall could
ride the Spiral (36 # 35), but not ride the
Leapin’ Lizard (36 " 38).

4. No; For the Tilt-a-Whirl, a rider must be at
least 48 inches tall, and for the Ladybug, a
rider must be less than 46 inches tall. There is
no height such that meets both requirements.

5. p " 907 points;

6. B

7. d # 31 days;

8. C

9. 12.5b + 37.5 ! 75; b ! 3 times

10. 4f $ 39; f $ 9.75 figurines

11. x " 2;

12. y ! 15;

13. z # 21;

14. a $ 6;

15. b # –5;

16. c $ 11;

17. p ! 7.2

18. y " –20

19. x " –

20. t !

21. C

22. p + 6 $ 2(6 % 10 % 15); p $ 56 sq ft, so
Janine needs to buy enough paint to cover
up to 56 square feet.

23. a. l ! 9 and l $ 9.5;

b. Yes;

24. 2.4s $ 140; s $ 58.3 min/mi

25. b $ 5 min/mi; Pauline needs to bike 5
minutes or less per mile.

26.

27. B

28. Martin can rent the bicycle for 4 hours or
less. The closed circle indicates that 4 hours
is included in the solution.

7
10

1
4

22 Common Core Teacher’s Guide
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Name ____________________________________________ Date ____________ Class ____________

Additional Practice                                                    
Inequalities  

Investigation 3

Inequalities 23

1. The community theater company pays $500 per night to rent a
theater for its performances. It charges $6 for a regular-price ticket
to an evening performance.

a. Write and solve an inequality to show how many tickets the
theater company must sell to at least pay for the theater 
rental for the night. Graph the solution. Explain what your
solution means.

b. At one performance, the theater company sold 8 T-shirts and 3 DVDs.
Write and solve an inequality to show how many tickets they need to sell
to pay for the theater rental that night. Graph the solution. Explain what
your solution means.

2. Chen’s cell phone plan costs $39 per month, and gives him 450 free minutes
each month. Each minute over 450 costs Chen $0.25. His cell phone
company also offers a plan with unlimited minutes for $99 per month.

a. Write an inequality that shows how many minutes Chen can talk each
month under his current plan for $99 or less.

b. Chen uses his cell phone about 700 minutes per month. Should he switch
to the unlimited plan? Explain.

3. Adita and her family are planning a trip to Europe. They really like the hot
weather, and don’t want to travel where the average temperature for the
month is less than 80°F. Adita knows the formula to convert temperatures
from degrees Fahrenheit to degrees Celsius is F = 1.8C + 32.

a. Write an inequality to show Adita’s preferred temperature in °F.

b. Use the formula F = 1.8C + 32 to write an inequality to show the family’s
preferred temperature in °C.

c. Adita found a city in Spain that has an average temperature of 27°C. She
found a city in France where the average is 26°C. Do these cities meet
Adita’s preferences for temperature?

Show Souvenirs

T-shirt  $10
DVD  $15

Support YOUR
Community Theater!
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Name ____________________________________________ Date ____________ Class ____________

Skill: Read Graphs of Inequalities                                             
Inequalities 

Investigation 3

24 Common Core Teacher’s Guide

Write an inequality shown by the graph.

1. 2.

3. 4.

5. 6.

7. 8.

Skill: Solve Inequalities
Solve the inequality.

9. t + 5 7 10.

11. 6t 42 12.

13. 14. w ÷ 4 9

15. 62 + x –8 16.

17. 18. 4 – 7r 53,14 1
q
2 . 3

3v # 120$

,3
8 1 u # 4

1
4 2 p . 3

4#

g
2 $ 6,

–3 0 3 6–6 22 23 24 25 26 2721

140 150 160 170 180 190130 –80 –75 –70 –65 –60 –55–85

2 3 4 5 6 71 3 4 5 62

400 600 800 1,4001,000 1,200200 –8 –4 0 124 8–12
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1. Carmen and Tracie are spending the day at the beach. They are deciding
whether to rent two beach ATVs or one dune buggy for the afternoon. The
rental shop will rent equipment by the hour or by the half hour.

a. Carmen and Tracie have agreed they want to spend no more than $150
on rentals for the afternoon. Carmen says that with their budget of $150,
they can rent the ATV’s for 5 hours or the dune buggy for 3 hours. Is she
correct? Explain your reasoning.

b. Tracie found a newspaper coupon for $30 off any dune buggy rental of 
2 hours or more. Write and solve an inequality to find how long they can
rent the dune buggy and spend at most $150, using the coupon. Graph 
the solution.

c. Carmen suggests they rent the dune buggy for only 2.5 hours so they 
can save some money for dinner at The Pelican Grill. At The Pelican
Grill, dinner will cost $35 for the two of them. If the girls rent the 
dune buggy for 2.5 hours, and use the coupon, will they have enough
money for dinner?

Name ____________________________________________ Date ____________ Class ____________

Check-Up                                                  
Inequalities  

Investigation 3

Inequalities 25

Magic Mike’s Beach Rentals

$30 per hour

Beach ATV
(1 rider)

$50 per hour

Dune Buggy
(2 riders)
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2. You are going on a hike to Eagle
Point. It will take you 45 minutes
to hike from the trailhead to
Swamp Pass. The amount of time
it takes to get from there to 
Eagle Point along any trail is 
where d is the distance, and r is
the rate, in miles per minute, that
you can hike the trail.

a. Your goal is to make the entire hike from the trailhead to Eagle Point in
under 3 hours. Write an inequality to show this time.

b. You want the total distance you hike to Eagle Point to be under 9 miles.
Write an inequality using d to represent the distance of a trail from Swamp
Pass to Eagle Point. Graph the solution.

c. Can you hike from the trailhead to Eagle Point, taking Trail A,
in 3 hours or less? Write and solve an inequality to show the rate you
would need to hike along Trail A. Graph the solution, and explain what the
solution means.

d. How fast would you need to hike along Trail B to make it from the
trailhead to Eagle Point in the same time? Write and solve an inequality to
answer the question.

d
r

Name ____________________________________________ Date ____________ Class ____________

Check-Up (continued)

Inequalities 

Investigation 3

26 Common Core Teacher’s Guide

5 miles

B

A

C

4 miles

6.5 miles
3 miles

Eagle Point

Trailhead

Swamp Pass
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Inequalities 11

CC Investigation 3: Inequalities
DOMAIN: Expressions and Equations

An inequality is a mathematical sentence that compares two quantities that
are not equal. Use the following symbols to represent inequalities:

! means “is less than.” " means “is less than or equal to.”
# means “is greater than.” $ means “is greater than or equal to.”
! means “is not equal to.”

Getting Ready for Problem 3.1

Like equations, you can write inequalities to represent a situation.

• How could you represent, Lisa will spend less than $25?

• How could you represent, Rodney ran at least 30 miles last week?

• How could you use a number line to show greater than 2?

Caitlyn volunteers with some friends at a community center.

A. Caitlyn is shopping online to find a new television for the center.
Caitlyn wants a television with at least a 26-in. screen. Write an
inequality to show how much money, m, the center will need to spend.

B. Caitlyn drew the graph below to represent the solution to her inequality.

1. Why do you think she drew a solid circle at 330?
2. Caitlyn wants to have money left over for accessories. How can

Caitlyn change her graph to show that they need to have more than
$330? Draw a graph to show how much they need to have.

C. The center has a stand for the television that will support up to 30 lb of
weight. Draw a graph to show how much the television she buys can weigh.

320 340300280 360 380 400 420 440

Television Prices

Screen Size Price

22 in. $300

26 in. $330

32 in. $370

40 in. $420

Problem 3.1

Notes

STUDENT  PAGE
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12 Common Core Additional Investigations

Problem 3.2

Getting Ready for Problem 3.2

Solve an inequality just as you would an equation.
3x – 15 ! 12 Write the inequality.

3x – 15 + 15 ! 12 + 15 Add 15 to each side of the inequality.

3x ! 27 Simplify.

Divide each side of the inequality by 3.

x ! 9 Simplify.

• How is solving the inequality above similar to solving the equation 
3x – 15 = 12?

A. Caitlyn plans to use money from the community center’s savings 
account to buy a video game system. She also needs to leave at least 
$129 in the savings account to buy some softball equipment.

The inequality a – 129 ! 250 represents this situation, where a
represents the amount of money the center has in its savings account.
1. What does the algebraic expression a – 129 represent?
2. Solve the inequality. What does the solution mean? 
3. Use a number line to show all possible values for a.

B. The center rents rooms for an hourly rate, plus a set-up fee.

1. A group has $140 to spend. The inequality 15h + 40 " 140
represents the cost to rent the main hall, where h represents the
number of hours the group can rent the room. Solve the inequality.

2. The same group also is considering renting the dining room. Write
and solve an inequality to represent this situation.

3. Which room should the group rent? Explain.

Video Game System Sale This Month Only
$250.00

Selected Extra Games on Sale
$35.00 each

3x
!

27
3 3

Room Rentals

Room Rental Rate per Hour Set-up Fee

Main Hall $15 $40

Dining Room $12 $80

S
T

U
D

E
N

T
 P

A
G

E

Notes

(12)26 Common Core Teacher’s Guide
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Inequalities 13

Problem 3.3

Getting Ready for Problem 3.3

When the solution of an inequality requires dividing or multiplying by
a negative number, you need to change the direction of the inequality
sign. Compare these solutions.

12x ! 60 –12x ! 60

x ! 5 x " –5

• Choose a number included in the solution to 12x ! 60. Is this also a 
solution to –12x ! 60? Explain.

A. The community center has $175 to spend on video games for its
new game system. Games are on sale for $35 each.
1. The inequality 175 – 35g # 0 represents the number of games

the center could buy. Solve the inequality and explain the
solution.

2. Graph the solution on a number line.
3. Explain why a value of g that is less than 0 does not make

sense for this situation.

B. The center is considering signing up for an online game-rental
service rather than buying the games. The table shows the
equipment cost and monthly fees for two services.

1. The inequality 175 – 8m # 99 represents the number of
months the center could rent games from NetGames with its
$175. Solve the inequality and explain the solution.

2. Graph the solution on a number line.
3. Write and solve an inequality to represent the number of

months the center could rent games from Anytime Games.
4. Which service should the community center use? Explain 

your choice.

Game Rental Services

Service Equipment Cost Monthly Fee

NetGames $99 $8

Anytime Games $19 $19

12x
!

60
12 12

–12x
"

60
–12 –12

Notes

STUDENT  PAGE
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Exercises

For Exercises 1–4, use the information below.

1. Write and graph an inequality that represents the heights of people
who can ride the Tilt-a-Whirl.

2. Write and graph an inequality that represents the heights of people
who can ride the Ladybug.

3. Is it possible that someone is able to ride the Spiral but not the 
Leapin’ Lizard? If so, give that person’s height.

4. Would someone be able to ride both the Tilt-a-Whirl and the Ladybug?
Explain your answer.

5. Playing a video game, Emily has gained some points, lost 107 points,
and finishes at less than 800 points. The inequality p – 107 ! 800
represents this situation. Solve and graph the inequality.

6. Multiple Choice On level 2 of a video game, the maximum number
of points is 1,000. Emily has lost 279 points and is on level 2. The
inequality p – 279 " 1,000 represents this situation. Which is the
graph of its solution?

A. C.

B.  D.

14 Common Core Additional Investigations

Amusement Park Rides
Height Requirements

Ride Height Ride Height
Requirement Requirement

Jungle Jam minimum of 40 in. The Spiral more than 35 in.

Tilt-a-Whirl at least 48 in. Ladybug under 46 in.

Stargazer more than 44 in. Leapin’ Lizard at least 38 in.

Bunny Hop 60 in. maximum Racetrack over 42 in.

1,272 1,276 1,280 1,278 1,282 1,286

1,272 1,276 1,280 992 996 1,000

S
T

U
D

E
N

T
 P

A
G

E

Notes

(14)26 Common Core Teacher’s Guide

STUDENT  PAGE

07_CMP2_TRG_Inv3_SE_11-18_26.qxp  2/15/11  2:08 PM  Page 14
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For Exercises 7–9, use the information below.

7. Camille has a goal of hiking more than 350 miles this year. She already
hiked the Florida Trail and now plans to hike 9 miles each day for d
days. The inequality 9d + 71 ! 350 represents this situation. Solve and
graph the inequality.

8. Multiple Choice Camille’s brother Roberto hiked the Florida Trail
with her and the Myakka Hiking Trail alone. He wants to hike no more
than 400 miles this year and now plans to hike d day trips of 10 miles
each. Which inequality could represent this situation?

A. 10d + 120 ! 400 C. 10d + 120 " 400

B. 10d + 120 # 400 D. 10d + 120 $ 400

9. Miquel does all of his hiking on the Big Oak Trail. He already has
hiked it 3 times this year and has a goal of hiking at least 75 total miles
this year. Write and solve an inequality representing the number of
times b he still needs to hike the Big Oak Trail to reach his goal.

10. Jenna has $39 to spend on materials to make pottery figures. It costs
her $4 to make one figure. Write and solve an inequality to represent
this situation.

Florida Hiking Trails

Trail Location Length

Citrus Hiking Trail Withlacoochee State Forest 43.3 miles

Myakka Hiking Trail Myakka River State Park 49    miles

Big Oak Trail Suwannee River State Park 12.5 miles

Florida Trail Ocala National Forest 71    miles

Notes

STUDENT  PAGE
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For Exercises 11–20, solve and graph each inequality.

11. x + 7 ! 9 12. y – 12 " 3

13. 7z – 49 # 98 14. 3a – 5 $ 13

15. –2b ! 10 16. –5c " –55

17. p + 6.8 " 14 18. 36 ! –1.8y

19. – 2x # 1 20. 4 $ 5t +

21. Multiple Choice Which is the solution to the inequality 3x – 12 # 9?

A. x # 21 B. x ! 7 C. x # 7 D. x # 3

22. Janine is in charge of painting her school’s time capsule. Her school’s
time capsule has a surface area that is less than or equal to the surface
area of the time capsule shown below.

Janine already painted 6 square feet and needs to buy more paint to
finish. Write and solve an inequality to show how much more area
Janine needs to paint.

23. A machinist making steel rods for an airplane engine knows that each
rod must be at least 9 mm long but no longer than 9.5 mm.

a. Write two inequalities that together represent the possible lengths.
Graph the inequalities.

b. Can both solutions be shown on one graph? If so, draw the graph.

TIME
CAPSULE

Do not open
until 2040.

3 ft

5 ft
2 ft

16 Common Core Additional Investigations

1 
2

1 
4

3 
4
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Notes
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Inequalities 17

For Exercises 24–26, use the information below.

24. Pauline wants to finish the swim portion of the triathlon in 
140 minutes or less. Write and solve an inequality to show 
the pace, in minutes per mile, that Pauline must swim.

25. Athletes are given 630 minutes to complete both the swim and 
bike portions of the race. Pauline finishes the swim portion 
in 70 minutes. She averages a rate of b minutes per mile 
on the bike. The inequality 112b + 70 ! 630 represents this
situation. Solve the inequality and explain what 
the solution represents.

26. Pauline completes the swim and bike portions in 538 minutes. Her
goal is to complete the entire triathlon in 800 minutes or less. The
inequality 800 " 532 + 26.2r represents this situation, where r is the
number of minutes it takes Pauline to run each mile. Graph the
solution to the inequality.

27. Multiple Choice An electrician has a roll with 45 ft of wire. She

uses 23 ft of the wire on one project, and will cut p 3-ft pieces from

the rest of the roll. Which inequality represents this situation?

A. 3p + 23 " 45 C. 3p – 23 ! 45

B. 3p + 23 ! 45 D. 3p – 23 " 45

28. A bicycle shop rents bicycles for $3.50 per hour, and helmets for $6
per day. Martin has $20 to spend to rent a helmet and a bicycle for
h hours.The graph shows the solution to the inequality 3.5h + 6 ! 20
representing this situation.

Explain what the graph shows about how long Martin can rent 
the bicycle.

3 421 5 6 7 8

Triathlon Distances

Race Portion Distance

Swim 2.4 mi

Bike 112 mi

Run 26.2 mi

1 
2

1 
2
1 
2

1 
2
1 
2

Notes
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